
Appendix A
THE FOUR STEPS IN DETAIL

THE FOUR STEPS

Step 1: Define the Problem

Step JA: Preliminary Analysis

The measures outlined below are recommended as a
starting point. Tle initial assumptions, estimates.
and information collected may be informal, but as the
endeavor proceeds to subsequent steps, the informa-
tion should be improved.

Determine the probabilityof damagingearthquakes
anddetermine whether it is significantenough to
justifyfurther action.

Request aformalstatement on seismic riskfrom the
US.. GeologicalSurvey (USGS), a state geological
agency, a universityprofessorofseismology, or a
consultingseismologist or riskanalyst.

Locate a map that depicts the location offaults and
the intensity of groundshaking associatedwith an
earthquake. The USGS, a stategeologicalsurvey,
FEMA, andother organizationshave these maps or
can help locate them.

Establishcriteria,types of buildings considered to be
unacceptablyvulnerable, andsurvey the building
stock. Useful assistancemay befound in thefollow-
ing FEMA publications: Rapid Visual Screening of
Buildingsfor PotentialSeismic Hazards: A Hand-
book andSupportingDocumentation (FEMA 154
and 155) andthe NEHEP Handbookof Techniques
for the Seisnuic Rehabilitationof Existing Buildings
(FEM 172). TheApplied Technology Council
(ATC) ofRedwood City, California, also has avail-
able Evaluatingthe Seismic Resistance ofExisting
Buildings (A TC-14J.

* Request a fornal statement on the vulnerability of
the types of buildings in the jurisdiction from a
qualified structural engineer or organization, uni-
versity professor, state agency, or consulting
structural engineer.

e Secure photographs or slides showing the ef-
fects of earthquakes characterized by probable
ground motions on buildings like those under
consideration. USGS, FEMA. the Earthquake
Engineering Research Institute (EERI), and
earthquake professionals can provide these.

• Collect data on the building stock and identify
the types (structural systems, number of
floors, date of construction), numbers, and
locations of buildings considered vulnerable.
Initially this information may be a general
description based on informed judgment.

r Collect property tax assessment data identify-
ing building characteristics, square footage,
values, and owner names and addresses.

* Collect occupancy and use information for
each building.

* Identify buildings in which hazardous materi-
als are used or stored.

Anticipate uncertainty in expert knowledge -aswell as
disagreementsamong experts, but work to eliminate
the appearanceofsignificantdisagreementamong
crediblescientists andengineers by seeking consen-
sus on the most signficantpoints.

Encouragescientists andengineers to debate differ-
ences among themselves, ignoreminor differences,
andpubliclyaironly those disagreements that bear
significantlyon thepolicy decisions to be made.
Policy-makers with generalist backgrounds should
not be expected to resolve technical disagreements,
but they can be expected to delay action when seem-
ingly equally qualified scientists and engineers dis-
agree among themselves.

Arising early in Step IA is the question of the types
of buildings considered to be earthquake-vulnerable.
Following is a comrpehensive list of suspect building
types based on earthquake experience and research:
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* Unreinforced masonry bearing wall buildings
* Tilt-up concrete wall buildings
* Reinforced masonry wall buildings
* Nonductile concrete moment resisting frame

buildings
* Wood frame buildings with soft stories and

inadequate foundation connections
* Moment resisting steel frame buildings
* Buildings in areas of expected ground failure
* Earthquake-vulnerable essential buildings

The following profile of typical building uses should
be viewed in conjunction with the above list:

* Schools
* Churches
* Hospitals
* Government offices
* Essential services (fire, police, emergency operations,

communications, and coordination centers)
* Nonessential services (planning, park and recreation)
* Parking structures
* Residential
* Office/commercial
* Retail
* Manufacturing
* Warehouse
* Industrial
* Public assembly
* Theaters
* Arenas
* Mixed uses

The following outlines various impacts, positive as
well as negative, of seismic rehabilitation:

* Lives saved and injuries prevented
* Businesses and homes saved from future damage
* Business and residential disruption prevented
* Increased owner debt and higher loan service pay-

ments avoided
* Changed property values and tax levies
* Increased rents
* Some buildings demolished or vacated
* Historic buildings protected
* Other code upgrades triggered (disabled access, energy

conservation, asbestos removal, fire sprinkler installa-
tion)

* Changed property and other insurance premiums
* Altered availability of loans and insurance

For the affected buildings andneighborhoods, col-
lect data on or at leastestimate: the numbers, ages,

income levels, ethnicity, and language capabilitiesof
residents; the numbers andtypes ofbusinesses and
associatedemployees; the ownershippatterns (resi-
dent or absent, multiple propertyandlarge building
owners, government agencies, nonprofit organiza-
tions, condominium associations);the property val-
ues, loan to equity ratios, mortgage default rates,
and rentalrates, and the applicableoccupancy lev-
els and vacancyrates.

Evaluate economic data on: the range ofcosts to
rehabilitatetypical buildings (for variousper-
formance levels) basedon structure type, localseis-
mic hazard, andsize; the time requiredto rehabili-
tate individualbuilding types as well as the whole
targetset; the potentialindirectcosts due to the dis-
turbance anddisplacementcaused by the rehabilita-
tion work (lost rent, lost businesses, lost tenants, cost
of relocatingand inconvenience, and lost sales and
property tax revenues); and thefuturefinancialben-
efits of reduceddamage.

Many private consulting firms have computer pro-
grams and the expertise needed to estimate potential
earthquake losses for individual buildings, a portfolio
of buildings at different locations, or all buildings
within a geographical area. In addition, the National
Institute for Building Sciences (NIBS) has released,
nonproprietary software ("HAZUS") developed for
FEMA that anyone with a desktop computer can use
to estimate earthquake losses for their geographic
areas.

While data on nationwide earthquake hazards and
building stock information from the 1990 census and
other data bases will provide at least a general per-
spective, local information such as that collected as
part of this approach can be added and will allow for
more accurate planning. Consider using the NIBS
software or hiring a firm to use a proprietary pro-
gram.

Review the results of thispreliminaryanalysis and
decide if the seismic risk to the community, company,
or owner is significantenough to proceedto the
more detailedanalysisdescribed in Step lB.

If the decision is to proceed, preparea rough esti-
mate of the cost anda schedule to adoptand imple-
ment a seismic rehabilitationprogram.
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Step lB. DetailedAnalysis

The information, assumptions, and estimates made in
Step IA should be revisited and additional detail on
those points should be sought as part of Step IB.

Set preliminaryearthquakerisk reductionobjectives:
Which buildings? What priorities? What pace?
What levels of performance? The following summa-
rizes the performance levels (from greater to lesser)
discussed in Chapter 1of the Guidelines and volume:

* Collapse Prevention: means that limiting post-earth-
quake damage state inwhich the building ison the
verge of experiencing partial or total collapse.

* Life Safety: means that post-earthquake damage state
in which significant damage to the structure has oc-
curred, but some margin against either total or partial
collapse remains.

a Immediate Occupancy: means that post-earthquake
damage state in which only limited structural and non-
structural damage has occurred.

a Operational: means that post-earthquake damage state
in which the building issuitable for its normal occu-
pancy and use, albeit possibly in a slightly impaired
mode.

Performance levels should be matched with building
types and functions to determine priorities and pace.
In addition, Figure Al is reproduced here from the
Guidelinesto remind the user of the process for se-
lecting a seismic rehabilitation strategy for a specific
building.

Review existingpolicies, goals, objectives, and re-
quirements in the community to determine how they
may "dovetailt' or conflict with proposedearthquake
riskreductionstrategiesincluding land use, econom-
ic development, housing, historic preservation, aes-
thetic and environmental, planned uses for affected
areas, future conformance with zoning ordinances,
planned changes to infrastructure, compliance with
Americans with Disabilities Act (ADA) and other
code mandates, compliance with storage and use of
hazardous materials regulations, emergency response
roles and capabilities, and any other applicable goals,
objectives and requirements.

ldentify and map hazardareasand affected neigh-
borhoods. Existing maps can be used to identify ar-
eas of potential liquefaction and other ground failure

as well as areas underlain by soft or saturated soils,
including fills over lake and river beds and bay ,de-
posits.

Identy neighborhoods orareaswhere earthquake-
vulnerable buildings arehighly concentrated.

Consult with the local emergency services manager,
fire andpolice chiefs, and directorsofplanning, re-
development, andpublicworks to determine the ca-
pability andplansforpost-earthquakefiresuppres-
sion, search and rescue, control of releasedhazard-
ous materials, damage evaluation, andpublicsafety
to see how rehabilitationcould reducepost-earth-
quake demandsfor theirservices.

As a collateralbenefi, share the informationalready
collected to help these local officials understand
theirresponsibilitiesand likely problems after an
earthquake, use the informationderivedfrom
these consultationsto defineproblems that can
be reduced through seismic rehabilitatiog,and
encouragerevision ofthe emergency response
and recoveryplans using the information col-
lected.

Identify redevelopmentprojectareas (and
fuinding sources) and considerformationofnew
projects,possibly expanding the definition of
"blight" to includepotentially earthquake-vul-
nerable buildings.

Outline administrativeimplications including:
potential demands for program management (re-
sources and skills); need to support and coordi-
nate proponent activity; need for enhanced en-
forcement capability (design review and con-
struction inspection); cost of inventories and en-
gineering, economic, social and environmental
impact data collection and analysis; cost to sup-
port stakeholder participation; cost to implement
alternative programs; length of time needed to
adopt a program and the approximate duration
of the implementation phase; and estimated cost
in lost revenues, additional staff requirements,
and additional capital outlay to the local govern-
ment or company.
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interest In reducing seismic risk
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2 Select Rshabilitation Objective (Chapter 2)
*Earthquake ground motion
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3 Selct Initial approach to risk mitigation (Chapter 2)
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4A Design rehabilItation
measures

Determine and design
corrective measures to
meat applicable
FEMA 178 requirements

I
5A Verify rehabilitation design

measuree
* Re-evaluate building to assure

that rehabilitation measures
remove all deficiencies without
creating new ones

* Review for economic acceptability
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(Chapters 2-9 &11)
* Consider deficiencies
* Select rehabilitation strategy

(Chapter 2)
* Select analysis procedure

(Chapters 2 &3)
* Consider general requirements

(Chaoter 2)

I
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4B Perform rehablIltttlon design

*Develop mathematical model (Chapters 3 through 9 for stiffness and
strength)

*Perform force and deformation response evaluation
(Chapters 2 through 9and 11)

*Size elements, components, and connections
(Chapters 2,5 through 9, and 11)

BB Verify nhabilitation mesures
*Appl component acceptance criteria (Chapters 2 through 9
.and It1)
*Review for conformance with requirements of Chapter 2
*Review for economic acceptability
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and revise corrective
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documents (Section 1.5.5)
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* Exercise quality control

(Chapter 2)

FIGURE Al Rehabilitation process flowchart
(from Chapter 1, NEHRP Guidelinesforthe Seismic Rehabilitationof Buildings.
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1 Review Initial considerations
* Structural characteristics (Chapter 2)
* Site seismic hazards (Chapters 2 &4)
* Occupancy (Not considered In Guidelines. See Section 1.3)
* Historic status (See Section 1.61.3)
* Economic considerations: See Exawple Applications volume (FEMA 276)

for cost Information.
* Societal Issues: See Planning for Seismic Rehabilitation: Societal Issues

(FEMA 275). 1
3A Simplified rehablltation

(Chapters 2,10&I)
*Identify building model type
*Consider deficiencies
*Select full or partial

rehabilitation
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The FourSteps in Detail=

Consultlegal counsel on the adoption andimple-
mentation processes, potentialimpacts on property
rights andleases, andthe need to disclose risk infor-
mation.

Estimate totalcosts including: cost of engineering
and rehabilitation, cost of required other work (ADA
compliance, code upgrades), cost of alternative tenm-
porary space and relocation, costs of disruption (esti-
mated), possible effect on leases and possible loss of
tenants, lost rent and sales during the period of dis-
ruption, loss of sales tax revenues, increased debt
service for the owner, and increased rent because of
the cost of rehabilitation and disruption.

Describeeffects that arenot quantifiablesolely as
monetary costs such as loss of housing stock, loss of
historical and architecturally important buildings, and
business failures, closures and relocations.

Describe trade-offvalues (amountand cost [direct
and indirect]) versus benefits (even if vague, ab-
stract, orprobabilistic). The potential bases for jus-
tifying seismic rehabilitation include the following:

* Fewer lives lost
* Fewer persons injured
* Less property damage
* Less demand for emergency response
* Less loss of housing resources
e Less loss of historical resources

FEaster economic and social recovery
* Less financial impact of earthquakes
* Less business downtime
* Increased safety for customers/tenants
* Less change for the neighborhood

Increased building value
* Higher market value for buildings
* Less costly insurance premiums
* More secure equity for loans

Identify existing groups that will be affected by or
interestedin the seismicrehabilitationprogram:

* Homeowners associations
* Chambers of commerce
* Merchants associations
* Building and owners managers associations
* Boards of realtors
* Historical and preservation societies
* Ethnic business associations and groups
* Tenant organizations
* Community service clubs
• Labor unions and employee associations

| Civic, religious, fraternal, and other groups

Identify potentially affected autonomouspolitical
entities includingredevelopmentagencies and spe-
cial districts(fire, police, school, water supply, sani-
tary, gas, electric and recreation).

Identif expert groups with knowledge to add to the
considerations. Some of these groups include:

* Architects
* Civil engineers
• Engineering geologists
* Structural engineers

Attorneys
* Certified public accountants
* Bankers and financial planners
* Insurers and reinsurers
* University faculties
* Realtors and property managers

Identify those groups directly affected by decisions
may not have an effective way to participatein the
decision-makingprocess including low income resi-
dents of affected buildings, homeless persons, minor-
ities and those with language Limitations, elderly and
retired persons, and physically challenged persons.

Determine if new organizationsareneeded to repre-
sentpreviously unorganizedgroups ofaffectedper-
sons, specific concerns, or issues. If so, identify pos-
sible leaders and members to facilitate the formation
or representation of the group(s).

Icdentify potentialproponent andopponentleaders,
includingtheirrespectivepositions.

Identjfy ne vs media andmeet with reporters-and
editors to briefthem on the concernsand the adop-
tion process, provide backgroundinformation, and
commit to a relationshipbasedon open communica-
tion. Media outlets include general circulation daily
and weekly papers, ethnic papers, business and legal
papers, radio news, television news, and community
focused magazines.

Learn how to communicate matters ofseismic risk,
impacts, conflicting values, and uwcertainty to an
audiencethat may not understandthe language of
science andengineeringandmay very well have dif
fering values on riskacceptance andthe cost of risk
reduction.
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Accept the idea thatpeople andgroups view risk dif-
ferently and have different values when balancing
earthquakerisk with other values.

Realize that a mathematicaldescriptionofriskdoes
not convey a complete message to most people. In
addition to describing the probability or chance of an
earthquake of a certain magnitude within a year, 30
years or a 100 years, describe what may happen in
terms of the damage and the consequences of that
damage to a building or the community.

Communicatefacts, avoid the temptation to hide im-
pacts or expressjudgment ofothers' values, and
avoidsurprisingotherparticipantswith information
that implies a "hidden agenda."

Deal immediately with concerns raised(even
rumors) andsolicitexpert assistanceto address is-
sues andconcerns directly.

Provide information on earthquakerisk andbuilding
vulnerabilityfromtrustworthy sources (leaders, offi-
cials, expert agencies, professional associations, uni-
versity faculties).

Provide references where interestedpartiesmay ob-
tainmore information.

Reconsider loss estimation studies done in Step 1A
using new data or, if not done, considerperforming
these analyses at thispoint.

Decide whether the seismic risk to the community,
company, or owner is significantand whether or not
toproceed to Step 2.

Step 2: Develop and Revine Alternatives

Assuming the earthquake hazard and community vul-
nerability combine to create a seismic risk justifying
seismic rehabilitation of certain buildings, Step 2 will
result in the definition ofpractical alternatives. Sim-
ply stated, no standard formula or approach will work
everywhere. While information already collected
may suffice, it often is essential to collect more de-
tailed data (e.g., a property-by-property inventory or
consultant analyses of specific issues).

More precise data on the community building stock
and its general earthquake-resistance characteristics
are almost always needed because many Step 2 dis-

cussions of alternative approaches revolve around the
performance levels desired for various types of build-
ings (and therefore the costs) and the number of
buildings potentially involved.

Develop a strategy andaprocess that will address
concernsand involve affected organizationsin dis-
cussions ofalternatives, within the limits posed by
availableresources and in a reasonableperiodof
time.

Meet with building owners and hearconcerns, be
open to new or unexpected alternatives, andrespect
differentperceptions.

Provide information to interestedindividualsand
groups on the objectives ofpossible rehabilitation
programs, the seismic hazards, buildingvulnerabil-
ity, and the consequences of earthquakedamage if
nothingis done.

Solicit involvement, comments andsuggestionsfrom
interestedindividuals andgroups, respondto com-
ments andsuggestions, anduse informal as well as
formal meetings.

Considerformationofan advisory committee and
evaluatepotentialchairs. For the chair, look for a
person known for openness and objectivity who is
experienced at running meetings, willing to find
common ground and build consensus rather than
highlight differences and polarize, free from conflict
of interest, able to devote the considerable time and
energy required, and willing to recommend, support
and defend tough decisions and recommendations --
often in public forums.

Regularly meet with andbriefcouncil members, cor-
porate decision-makers, or clients on the develop-
ment ofalternatives.

Providephotos oftypical andrelevant damage and
provide documentation ofpossible damage to the
community or company.

Show proofofthe seismic hazard.

Describe the possible consequences oflikely earth-
quake damage, both direct (damage to buildings and
injuries) and indirect (disruption, loss oftax reve-
nues, loss ofhousing andhistoricalresources).
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Explain the scope and cost ofalternative ap-
proaches.

Proposean implementationprogramsuch as one of
the following model programs or a hybrid that com-
bines elements ofother models: attrition process,
voluntary program, informal/encouragement pro-
gram, and mandatory program.

Decide which ofthe buildingtypes and uses de-
scribedabove to include.

Decide which neighborhoodor geographicareasto
include.

Determine if existingplans to upgradefacilities or
redevelop an areacan be amendedto incorporate
seismic rehabilitationofbuildings.

Decide on a processto enforce the regulations in-
chuding scopes anddeadlinesfor reports, applica-
tions, andwork andconsiderpenaltiesfor noncom-
pliance includingthe possibilityof condemnation
anddemolition.

Reconsider the desiredseismic rehabilitationperfor-
mance levels discussed above accordingto uses and
building types selected in the Step A. Decide if it is
stillfeasibleto meet those levels in light of the costs,
andrevisit the performance levels to determine if
they are too low to provide the benefits desiredor
possibly unnecessarilyhigh.

Perform benefit-cost analyses. Because ofthe diffi-
culty in quantiyingthe costs andbenefits ofseismic
rehabilitationprograms, the low probabilityofdam-
agingearthquakes-andthe unpredictability and in-
frequency but high-consequence ofthese ev.ents, the
benefit-cost ratiowill often appearwifavorable at
first. However, it may not be so when the value of
life is taken into account. Nonetheless, the benefit-
cost analysis is a good tool to compare alternatives
and provides a place to start wvhen considering possi-
bilities to improve the ratio. To this end, consider
the following incentives to make seismic rehabilita-
tion less costly and less disruptive to those affected:

0 Use preservation tax incentives for historic buildings
a Waive permnit and inspection fees
* Waive planning requirements (off-street parking, den-

sity restrictions, variance request procedures

* Provide guidance and no-cost inspection services for
"'do-it-yourself' homeowners

* Allow property tax adjustments and other tax incen-
tives

* Offer loans backed by government bonds
Form a "Redevelopment Area" and "build-in" seismic
rehabilitation

* Use "conservation corps" personnel for some of the
work (especially for elderly and low-income residents)

* Increase availability of special purpose construction
loans

* Encourage bank/lending institutions to provide incen-
tives

* Secure insurance premium reductions

Solicit comments and advice from the affected par-
ties, their organizations, and the involved profes-
sional organizations.

Considera variety ofmanagement solutions that
vary with the types of buildings covered by thepro-
gram (performnance objectives, length of time for im-
plementation. triggers, level of building department
involvement, incentives).

Decide how long ownersshould be protectedfrom
any new retroactiverequirements.

Identify actions to mitigatenon-financial impacts of
the programn.

Determine if andhow tenantrelocationcosts may be
fJunded.

Outline special considerationsfor historicalbuild-
ings.

Determinecriteriaandprocessesfor time extensions.

Revisit the benefits ofavoidingfuturelosses, the
costs ofdoing nothing, and the costs of the rehabili-
tationprogramselected.

Assess thepoliticalfeasibili'yof various options and
ask two key questions: Is there enough information
and sufficient support topushfor action?Is an in-
terim decision or aphaseddecision-makingprocess
appropriate?

Recognize likely pressureto delay action if an earth-
quake is notperceived as imminent, but recognize
pressureto act quickly after an earthquake rwhen
repairsandpossibilitiesfor rehabilitationare sud-
denly salientto decision-makers.
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Review the strategiesavailable (attrition, voluntary,
informal/encouragement, or mandatory) andformu-
late a recommendation.

Step 3: Adopt an Approach and Implemen-
tation Strategy

Once a recommendation to rehabilitate earthquake-
vulnerable buildings has been forwarded to the final
decision-maker(s), for public agency programs an
even more public process begins. A seismic rehabili
tation advocate must understand that the decision-
maker(s) are expected to request both pro and con
information and balance the many needs and capabil.
ities of the community, corporation, or owner. Step:
uses the results from previous steps to provide the
expected information.

Explain the seismic risk andsupport it with expert
testimony.

Determine ifseismic rehabilitationcan be incorpo-
ratedinto othercommunity programsto improve or
redevelop specific areasorfacilities.

Explain the benefits, costs, and unquantifiableef-
fects.

Explain the views ofthose affected.

Explain the reasonsfor the recommendedprogram
in comparison to otherpossible alternatives.

Anticipate andprepareanswersfor thefollowing
questions: How much will it cost (our city, our com-
pany) to comply with the proposedprogram?How
much time do we/I have to make this decision? What
is the liabilityassociatedwith going ahead, or doing
nothing? Is there a real earthquakehazardaffecting
this area?Are standardsfor seismic rehabilitation
available?How can we/Ijustify imposing this mea-
sure (to constituents, a board, a boss, or a client)?
What will happen (to the community, business, build-
ing or client) if nothing is done? What are neighbor-
ingjurisdictions(or competitors) doing?

Recommend andparticipateinformalhearings.

Modify the recommendedprogramto meet any con-
cerns andto addressnew informationraisedduring
hearingsor theformal decision-makingprocess.

Step 4: Secure Resources and Implement

Seismic rehabilitation programs do not run without
resources and problems. Their execution requires that
resources be committed, processes established, mate-
rials prepared, monitoring and evaluations carried
out, and adjustments made. Owners of earthquake-
vulnerable buildings are seldom well financed, often
have difficulty. securing new loans, and usually are
not experienced in hiring engineers or managing
complex construction projects, especially ones that
affect other community interests. Step 4 recom-
mends anticipating these conditions.

Obtainfunding, qualifiedstaff office space, equip-
ment, and, if necessary, consultantsupport.

Prepareanddisseminate materialsorientedtoward
all affected parties.

Establishaprocessfor monitoringrehabilitation
programprogress, identifyingproblems, andreport-
ing results.

Maintaincontact with the organizationsand individ-
uals involved with developing the alternativesand
adoptingthe program. Holdmeetings with affected
groups tofacilitate open communications.

Maintain quality controlto ensure thatprojects are
properlydesignedand executed

In order to protectthe credibilityofthe program,
maintain vigilancefor over-chargingor otherfraud-
ulent business practices or incompetent work by en-
gineers, architects, and contractors.

Work with and supply information to buildingown-
ers to assist them in the wise selection of engineers,
architects, andcontractors.

Ensure thatprojects meet requirementsto mitigate
community impacts.

Be sure that those responsiblefor offering andman-
agingincentives are responsive to owner needs.

Amend technicalprovisions ofthe program when-
ever the engineering-orientedGuidelines documents
are amended.

.Bepreparedto move quickly if unacceptableor un-
anticipatedside effects occur to avoidcreating apo-
litical backlash causedby the normal inability to see
absolutely every problem aheadof time.
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Encourageprofessional organizations,local col-
leges, and others to offer trainingforarchitects, en-
gineers, plan checkers, inspectors, andconstruction
professionalsonfollowing and implementing the
Guidelines andtheirproperexecution.

Expect theprogramto be dynamic andin need of
furtherrefinements as a result ofexperience gained
during implementation.

Recommendprogramrefinements to -decision-makers
when needed

CONCERNS UNIQUE TO USERS

Depending upon the user (Jurisdiction with building
code enforcement authority, private or corporate
owner, consultant) and the intended application of
the Guidelines, differing perspectives and problems
must be taken into account.

Local Government Building Official Tasks

Design, recommend, advocate, and'then implement a
seismic rehabilitation program for certain types of
building within the jurisdiction. Serve as responsible
staff person on the many aspects of the program:
seismic risk, engineering, administrative, and possi-
bly even socioeconomic and policy.

Learn what other communities are doing and cooper-
ate to share resources.

Although usually licensed by the state, assess the
earthquake engineering capability of local design
professionals and contractors to carry out the actual
seismic rehabilitation of buildings.

Assess the capability of the building department staff
and determine appropriate training needed and its
cost.

Self-Motivated Owner Tasks

Recommend to management alternatives for address-
ing seismic risk.

Locate and engage knowledgeable professionals:
geologists and geotechnical engineers, structural en-
gineers, and mechanical/electrical/process engineers.

Consider prior rehabilitation experience and experi-
ence using the Guidelines.

Consider how to evaluate both single buildings and
groups of potentially vulnerable buildings.

Determine the relative importance of various build-
ings to the company.

Consider building(s) occupancy and functions.

Consider corporate image and reputation with cus-
tomers and suppliers.

Ensure post-disaster business resumption plans are
updated.

Consider post-earthquake access to suppliers, cus-
tomers, and employees.

Determine geographic distribution of the hazard and
the probability of seismic events -y region. Quantify
the expected seismic loads and determine resulting
building vulnerabilities (expected performance under
specified loads).

Determine the planning horizon.

Conduct a rapid assessment of buildings.

Determine performance objectives for the company,
lines of business and specific facilities.

Do a comparative risk evaluation of facilities consid-
ering hazard, vulnerability, and importance.

Determine the seismic rehabilitation requirements, if
any, ofthe jurisdictions responsible for building safe-
ty.

Determine availability of external financial incen-
tives.

Determine penalties, if any, for not performing reha-
bilitation.

Determine if local building or planning regulations
will require compliance with other health and safety,
access, hazardous material, energy conservation, or
historical requirements for each of the buildings
found to be vulnerable.

Determine the cost of permits, steps involved, and
time requirements to rehabilitate each vulnerable
building.
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Consider how to benefit from community, customer,
and client good will earned by rehabilitating build-
ings, and determine how to capitalize on these bene-
fits.

Determine if uses and functions at risk are critical, or
if redundant facilities provide the necessary back-up
at locations outside of the same hazard area.

Determine alternative strategies for meeting desired
performance objectives. Have the design consultants
do conceptual designs for the following: short-term,
temporary measures such as shoring collapse-hazard
building elements; nonstructural and falling hazard
abatement measures to remove the most vulnerable
life-threatening elements; and permanent rehabilita-
tion measures consistent with performance objectives

Identify and meet with persons responsible for the
following: operations and business resumption, space
management, risk management (including insurance
and hazardous materials), emergency response and
employee safety, legal counsel, finance, public rela-
tions, and government relations.

Survey vacancy rates in nearby buildings to deter-
mine the cost and feasibility of temporarily relocating
functions during rehabilitation.

Determine knowledge and level of commitment of
the upper management and Board of Directors.

Determine responsibility of corporate officers, fidu-
ciary responsibility for the corporation, and personal
liability.

Determine the status and flexibility of capital
replacement schedules and facility obsolescence.

Review short- and long-term use plans for each
building.

Consider competing needs for funds including pres-
sure for short-term profits versus long-term protec-
tion of assets, including equipment, buildings, inven-
tory.

Describe the consequences of damage including:
business interruption; vulnerability to temporary and
permanent loss of market share; reputation for reli-
ability; loss of employees to undamaged competitors;
injury to employees; political ramifications, es-
pecially if a major local employer or multiple resi-
dential or commercial property owner; liability for

injuries; off-site consequences of release of hazard-
ous materials; and cost of repairs.

Secure lease or purchase options on alternative space
before announcing a need for relocating functions
from vulnerable buildings.

Meet with employees and tenants to explain the risk
and the steps being taken to address it.

Meet with community groups and local government
officials as appropriate.

Evaluate the company's in-house emergency response
capability and local government's capability to re-
spond to company problems.

Do a benefit-cost analysis and include a qualitative
description of the intangible matters relevant to the
decision.

Consulting Design Professional Tasks

Provide professional services to a client seeking to
reduce and manage the seismic risk to his or her fa-
cilities.

Determine the owner's concerns and objectives and
which facilities are involved.

Ask how will priorities be established (risk, oc-
cupancy, function, vulnerability, or other factors).

Determine desired performance objectives (which
very well may change after risk information and the
cost of rehabilitation alternatives are known).

Determine whether risk management measures, (e.g.,
emergency response and business resumption plans),
can be considered as alternatives.

Be certain that the owner understands the possible
nonengineering issues, (e.g., relocation, business in-
terruption, costs).

Determine who is responsible for each point under
"Self-Motivated Owner" section above.

Secure the engineering and risk management know-
how if it does not exist.

Outline any required internal training.

Hire subcontractor specialists.
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The FourSteps in Detail

Determine how knowledge of risk will affect the lia- Determine how designing to the client's performance

bility of the firm and client. objectives using the Guidelineswill affect your lia-
bility.
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